SPAR - BRAMPTON (S55) Critical Items List SRMS
$HIS AIRPORT RD

CIL Refs: 2692
BRAMPTON ONTARIQ LSS403 Ravisian; T FMEA Rey: [

Systemn; SRMS

Subtystem: ELECTRICAL SUB-SYSTEM
Azmsmbly Desc: Servo Power Arpifier

Part Rumbariz): 51140F1177-3 51140F1177-5

Fimction: Dighal Interface Assermbly

Rmh-_u wnig lpads comeTand data o CPL Generates pogifion ancoder slook and
SYNC EN0N, processes position encddr date and exteml Rage and assambes
UM Soka far rarsmission [ MO,

Failurs Mode: Loss of retum data word transfer.

HW Fuing  Sereen Failurss

Criticaltty: 2 1R

Misslon Phase: Cwiit

Causale|: Duptal Imarface Assambly

Erroneous. retum date from Failed joint and ugstresm |oims.

Frame syne sigral faied active,

Fram& sync to Digatal Data FPGA falled active.

Losa of data frorm SPA and upatremm SPAS. Reum dam setloal 1y
Load of or emoneas. retuTn data from failed jond 8 upatresm s,

Loss of rium data from SPA and upstram SPA'S. Reurn data sl I all Ty
Loss of returm date from upeiream SPA's. Rewm cata ia et to all O's.

Losa of return dats from upstream SPA's. Retum s s a8t to aE 1's.
Reqn shilt registers kaad anaile Taled active,

Return shiff regraery jond wioikin Failed Inacths,

Falurg ¢Mect on
wnitrend Hem:

Uranby b clock meturn cata back to MGIU. Rll.mdml.utreamr;tmumsnrmrull}rrnmfuedjmmnmmu-fwmurulrofrmmdaulm
Fuimc! jurst will e g 18 oF all 8. Echosd commasd data for al jolnts will be sl s or all 1'5. ABE commuricanon BITE will getect

Wovst Case: Unepecier mobdnl, Incominct peadie data, Aubcbealoes.
Raedundant Pathoc Autobraoss (o Safe the Sysism),

Dwrnct Dews 300 End ENachr Manual mosa
Baciup Crvg and End ENactor Bavda gy mskeag.

shention Rationala

Diemagpn:

Cracrats semcontucton Gevices A Spucified Lo at Want th TX vl of MIL-R- 195060, Samples of sl procured lolt/duts codme are mubjected
= DeEirctvg PhyRCa! ANdivsis (DPA) L verity the silegrity of the manyiactiunng processes. Parbcle Impoct Nowa Detecticn (FIMO) acreanng
% ATGMAd On MGG, Trarsistor and dicdes et e moundsd in 3 pacicige with an Pt covity construction. The purpos of the tewt &
o getect loone particles in the paciage, usualy resulting from the assembly procese. Device Stnexs v are derated in acoordanos with

SPAR-FMS-FA OG8N varified Dy Sesipn review.

Opb-tholdlors are sicyected T i sama sually and application comTo &3 Apeied to dbrwe EETICONGUCLTS.

Reamiors and CapAcian Lead i (e dBN ars selectad from eatubiuhed reiabiity (ER) hypes. Lifs axpoctansy i ncrsasd by ansuring
it 4 allownbie sirees keveis are dersted in accordancs with SPAR-RMS-FA OOA, A ceramic and SOhYET CREmCIrS AN ety
BUbECIa I ACgrRAPhS INEpeCTon (N ACCoRLANGE wWih the requirerers. of MSFC-5TD-355,

RAhRE:
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Fistd Programmable Gate Arrays (FPGAS) and the Emor Detaction and Correclion (EDAC) are semi-custam microcireuts g which tha
design funchioral elements are desigred by Ihe manuwdaciurér. The interconnaction of these elamants is (hen cuetomises By Spar to provige .,
functionalty af the completed merssircut. The design wtilzes proven circwit techiniques and is implamenisd usng CHMOS technaiogy. The
tmchrealogy cparates at lw povrer and hence the device doss: no! sxpanenes gigniflcant OPRrating stressds. The lechnology i nature, and tha
baxic device raliabdity is wall dotumented. All athrasos ere addiionally reduced bry deraling the aporopriata parRmeters in acsardaree with
SPAR-RMS-PA 003 and vedified by desgn raview.

This approach kas a significant advintege i Ihat i reduces the quaniity of ccrste parts required in the Azzembiy and also e complesity ¢
thn PWE and resuts in sighificant weygrt ang volume savings. This typa of semi-cuestom part Nas bawn successiuly used Jn ather space
apphoatione

The parta are quatifiad 10 Ihe requiroments of w eppkicable spectiicilion. They are 100% screerid and Bumed [n o the raquirsmants af thi
Spar reqwremants dogument,

Tha SFA board & fabricated Ling Surface Mount Technology (SMT). Thiz is g PWA agsemiry technobgy in which the companants am
Stldaren to the solder pads on the surfacs of the PWHE. The significar advanisge ar this reciniogy = o snabie Ihe parts on tha boasrg o be
mare censady packed, b reduce to overall valume 3nd weight of the assembly.

The assembly process in highly automeated. The parts are mounted or the boarnds Ling m campiter controlled “pick and place® madhine. Tk
subsequent soldenng aperation i parfanmed LSing a bei fumasa, in which the bme and temperatare therma prafie that the PYWE assermby ks
esposed 10 i5 Hghily controlled and aptimized io ensure proper pan solderng attachiment. The erzambly iE manufastue under documented
procadures and quality cantrabs. Thess controls ane mesriasd thioughou the asaemicly. Inspection wnd tisting of the unit, Thr inspactcn
nEudes warkmanship, companent mounting, sqldanng. and canfarmal souling to snsune Mat it is in aecordsncs with the HHE S300 atandards.

The SMT Rhe used for e SPA PWE assembly has undergone u full qualification prograT, and assemoms produced on i e am oseg |
other 5pace programs. '

The: sircuil board dasign fas been revieved to ensure gdequats condioion width and separation ard b confirm appropriate dirmanyions of
soider pads and of component nold provisions.  Farts mouniing metheds sre CeHrobed in assardasss with MEFG-5TD-1544, MSFC-STO-135
and SASD 2573751, Thees decuments requine approved founting methads, siress rebef and companant sacurity.

Test:

QUALIFICATION TESTS - The SPA & subjected to the falknang qualification tasting:
YIBRATION: Each ads of the QM is subjected to Flight Accapinca Vioration Test (FAVT), DuaBficabon Acceptante Vibration Tesl (AT,
and Cunlification Vibration Tests (QVT) in mecardence with the SPA Vibration Test Procecuns (E26585). The wvel and duretion for FAVT is a8
por Figure & and Tabha 2 of B26588: the evel and duration far QAYT i = par Figute 7 ana Takie 2 of S26585; e levat and duration for ©
iz par Frgure B ord Table of G2E5E8, Al the end of tha thres sicceesive random visntion mat in eesn 56, boln direchoers {+/=] of emeh uf\a
e o subyected i 3 ShaCK pulse test x5 per Figlre O i BSERE
THERMALVACUUM. QM TYAC Test i in eccordence with Figure 5 of the SPA TVaC Tast Procedurs (B2E58A). with 1udl
FunchonalFarametric Test performad at lavats of +80 degrees C and 35 degrees ©, and nan-ppergting at -54 degrees &, The Qualificaban
oA levels during TYAG B5 1 X105 toer or less. Tha (ot wast dursban is 7 172 eyedes The M SPA 8 sUBeoTEd to & manimem of 1000
rours of (ite teeting and 1000 pewid On-OFf cyelee.

EMC  The QM w5 subjected fa EMO Testing (tests CED1/CED3, CEQT, C501, £502, CEDE, REM?. RE0Z, ard RSO3 in adtordance with lha
SPA EMC tesl Procagyre (S26477) based on MIL-STO-481A.

WHIT FLIGHT ACCEPTAMCE TESTS - Tha FM SFA s subjected tn ihe following acssmtancs teatng
VIBRATION FM Acceptires Vibrahen Tast (AVT) i ascordance with the SPA Vibration Tesl Procedums (SRS with level 3rsd duration as
pab Fojaure B e Tabs 2 of 826588, -
THERMALVACUUM: FM TVAC Test i in accordanca with Figure & of the 5PA TVAS Tesl Protedune (E2E568), wih evels of +d5 degrees
and - 25 Qagrees C Tor 3 duration of 1 1/2 oyeles.  The vaciaom ivels during Aceapmance TVAL Test i 1X107-5 o or leas,

JOINT ERU TESTE - Tha SPA in tnated e part of the joints {ambiant and viorstion Tests ondy). Tha emksent ATF for the Shoukder Joint,
Efoomr Jownl iemd W'k Jouet are mn pur ATF.2004, ATF 2003, and ATF 2005 mepectively. The virton heet lor the Shoulder Joms, end Elbon
o WP Joud e A8 par ATP.2003, ATP.2002 and ATP. 2008 reopectivedy, Thiough wire fursstion, contmuty and srectircal isolation besis are
oo pad TR 283, -

WMECHANICAL ARM REASSEMBLY - The SPA's\Joints undetao i mechancal am regrition Soge whare siecincal checia s performad
v TR 2007

MECHANIEAL ARM TESTING - The cufgaing split-ar i configursd on the Siengrach and the Manpusior Arm Chackout & parformed
e ATE 1522

FLIGHT CHECKQUT: PORS QPE Chackout fall vehioles) S0 18507,

Uruty are manuiaciuned undisr documenied quality controls. These controi s omrcised HUTughout dessn procursment, planning,
recanvng, Soceskng, fabrication, assemiply, testing and shipping of e units, Mandatory rolpechcn poirts am EMEICyved AL YEnous seges of
famneatenn, sparnily afel bowd. (o mment son e ingpeadinn i proked ot varicos corim) ek

ELE satrts sragnztion is performad a3 requited by SPAR-RMS-PAOFS. Exch EEE part o qualified 3t tre part e $0 The reguirements )
wpeiable apecificatien. Al EEE parts are 100% soresned and burted-m, 25 23 runemum, 18 mequirss By SPAR-RME-PA D02, by the suppliz
OPA = parformsd a8 required by FA.003 on @ mindomty seected 5% of parts, maamum 5 pascss munimum 3 pieces for each kot aonberdate
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code of parts received. AL cavity diviced are :l.lb,imhd to 1m PING. Wira 2 procursd (o apscification MILAY-22750 or MIL-W-B1381 and
Inspecied and teated to NASA JSCMAME0 Standard Mumber BS54

Riacaiving inspachen werifes that al pasts recenmd an as idertified in tha PIOCANEMAN documents, that no physical damuge has acourred to
pans guring shipmant, that tha receiving duumente provide edequate traceability information and screening uata chearly identifies accepmble
oarls.

Ports are inapscted throughout manyiactire and ARsamhly 35 Appropnate to e manubciuring stage cormpletad, Theza nepections [ncluda,

Prirted circud beard inspeetion for iack separation, tamage and adequacy of pialed thrgugh holes, companant mGurtng inspection for
correct soklenng, wire looping, strapping, afc. Operatars nd iNspecicrs are trained ard coriifisd s NASA MHHE 5300, 4{3A-1) Standacg,
Confomal coating inspesisan for sdwquts procecaryy s parfomned using ukravicial Boi Imchniques. F.¢. Boam Inst3istion inspestinn nelugas
whecks for Gorrect board installsbion, atignment of Soards, proper connector contset mating, wire routing, sbapping of wines ete, Post .0
Eoard Inetaltation Inspechon incudes cleanliness and workimanahip { Spargovernment rep. mandateny [nspection point].

Uk Pre-Accepiance Test inapection, Wiich incilides an dudit of bwer Her iInspaclion compsstion, ss bkt corfiguraisar werification tg a5
aesign i [mandatory InSpecton point). A unit Teot Readiness Review (TRR) whih includss verilfcaan ar {Bet personne, test documaents,
trst eduipmant caloratonAvaldation status and herdware configunten is oonwered by OA In sonjunction with Enginesring, Foliabality,
Ceonfiguration Sentral, Suppller a3 applicable, and t gowetrment repregamtative, prior to Iher 62art of any formeal testing (Accaptanes s
Qualification). Unil kvl Acceptantcs Taeting (A TR] Innfsas amblemt parformands, Il and vibration testing (Sparfgovermmert neg.
rmandstary inapacton peant).

Irbaation af unit Lo Jomt SAU - Inspactions (nclude grounding checia, Connacton for bant o pushback contacts, vieual, cleanliness,
interconnact wiing and powsr Up teet to the appropniate Joint Imipechon Tast Frodedure {ITP). Jart lsval Pre-Anceptance Tast Inspection,
inCIudes 2N auwdil of lower tar ingpection comphetion, m“mwmmhndﬂ@ mh, Jobs vl Accapmnca Testing [ATR)
ilicing amblen and vibratien teating {Seacgovernment rep. mandatory mapection et ,

Machandzal A Radtsembly - e inegration of machankzal arm subsgoamblies (0 Tom th asasmbled arm, Imspections ame perkmed al
mach phase of integration which muciudes electrical Chegks, throudh winng checks. wiring routg, intertace connettors far bent or pushback
contacts siz. Mechanizal Arm Yasting - Strongback and fet foor amtsent Parfomance et | Spargovernment rep, mandatory insrection poet)

OMRSD OMina: Powar-up am. Yerify na ARE esmmunicslion Esurss of BITE smors.

OMRSLD Online Nore.
Irswtallation;

DMRED Online Powar-up arm. Yerify ne ABE communication fasures or BITE errors,
Turnanound:

n Failure: A Papx
B: Paes
C: Paes

Crew Tralning: Thi criny will be lreined to abways observe whathar e am is rEsERnGing property Yo commands. if & snY, apply Srakas.
Crew Actian: Sedeet Dirget Orive. Liss EE Manual Mot Swgie/Tirect Drive swiich should be Ruised fo malrtain proper rtes.

perational Eect: Cannct use computer suppantad smsdes of operation. Autobrakes, Dinss! Crive and Baghp aviilabie. EE autn mode is unavalatie. Arm will
nel stop uiomaticalty f fadure of the Buto brakms system Nas prsdousty nerumed. Brakes can be apphit Manuedy.

Mission Cperste uncer varmer rtes within approxivssely 10 & of suchir, muwmmulhhtodumtmrmnrrnismpundngpmpenym
Constraints: commands via window andéer CCTV views duning sll aitn sperstons. Ao trajecionees mupst be deskgned 10 Come no closar Bhan approxmately
S It from structune,

wrpvals:

retional Group Naine Postlon Telephore Dute Gigned  Status
inear Hitz, Michas { SPAR-BRAMFTON Systerns Enginoer 34 CEaras Signea
ablity Mo, Lang { SPAR-BERAMPTON Faliability E e i 4000 DO s Signed
rem Maragemant Offic  Rice, Craig / SPAR-BRAMPTON Techrical Program harsger 45492 QGhtarsa Sigred
systsm Manager Gienn, Gege | ISC-ER RMS Subsytiermn Marager {281) 4831516 3Qnarsd Shaned
hrical Manager Allisan, Ren [ JSEMVE RMS Project Engineer JST (T13) 4834072 DEAprES Swgned

N Asrvtinscs  Losel DAAD JSar - MEGe RomlT AreWdl For s raial (PO Ut B ARSE R
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